T h e ne w e ngl a nd jou r na l o f m e dic i ne c o r r e s p o n d e n c e
To the Editor: In their article, Ghaferi et al. infer a significant difference in the ability to respond to and manage surgical complications among hospitals based on the relatively high variation in surgical mortality as compared with the more similar incidence of surgical complications. First, given that the number of deaths was small as compared with the number of complications, might the higher variation in surgical mortality be due to the fact that variance is an inverse function of the square root of the number under study, such that one would expect much greater variance in deaths as compared with complications? Second, do individual hospitals remain stably within the quintiles of hospital mortality described, or do they move about? The latter would suggest that the variation in mortality is simply a matter of random statistical distribution.
T. Flint Gray III, M.D.
The Authors Reply: Hurley and Gray raise questions about our risk-adjustment methods. Our study benefited from the use of a very robust, clinically detailed data set -the American College of Surgeons National Surgical Quality Improvement Program. Taking full advantage of the more than 130 clinical variables collected by trained data abstractors through this program, our riskadjustment model had a C statistic of 0.88 with excellent discrimination. The correspondents also raise the possibility that relationships between patient factors and outcomes could vary across hospitals. Although they are theoretically possible, we found no evidence of systematic interactions between risk factors and outcomes among the hospital quintiles in our study.
Hurley also raises questions about the statistical reliability of mortality estimates at individual hospitals related to issues with sample size. When studying individual operations, we are concerned about sample size. 1 However, our study addressed this problem by combining multiple different operations performed at each hospital. As a result, in our study there were sufficient numbers of patients treated at hospitals to ensure the adequate reliability of our mortality estimates (the average number of patients per hospital was 455, and the average mortality rate was 5.1%). To confirm this finding, we repeated our analysis in this study and other studies 2 by applying methods for reliability adjustment, 3 
